DATA Preparation

Hyebong Choi



Loacing Data into R



data source : https://github.com/hbchoi/datascience

File format

e CSV: comma separated values

= Columns are separated by comma (,)

= Rows are separated by line — .

File Edt Format View Hep

- . - Region,City,vendor,Product ID,Product,Unit,Cases Sold,Total Sales
o S“ I “Ia rly TSV fl Ie North GA.8¥ue Ridge,Mountain Fruit,0100,0ranges,Case,6168,61680
North GA,Blue Ridge,mountain Fruit,0200,Apples,Case,5079,85106
North GA,Blue Ridge,mountain Fruit,0300,Kiwi,Case,6058,66638
North GA,Blue Ridge,Mmountain Fruit,0400,8ananas,Case,6868,75548
- (tab se arated ValueS) Nort: GA.Bh]ae Ridgesﬁ:\ounta}n S;g{‘i’t,osoo.mixed B%;gegégﬁe.lg%.nwo
North GA,Atlanta,Bob’'s Fruit, ,Oranges ,case, X
p North GA,Atlanta,sob's Fruit.OZOO.Applgs.case,1565,21910
North GA,Atlanta,Bob's Fruit,0300,Kiwi,Case,9967,99670
North GA,Atlanta,Bob's Fruit,0400,Bananas,Case,9842,98420
. Nortu GA.At}anta.Bob's Frgig.OSOO,M*ixed 8erri§§.$3§.8993.89930
o D t m I t t f I North GA,Atlanta,Fruitju,0100,0ranges,Case, 4933, 3
a a a nor a eX I e North GA,Atlanta,Fruitju,0200,Apples,Case,7704,107856
North GA,Atlanta,Fruitiju,0300,Kiwi,Case,5519,71747
North GA,Atlanta,fFruftju,0400,8ananas,Case,8442,126630
W. h dff d I . Norl'l’: GA.At}anta.Fruit u.OS(])OaMéi(gg Berries.case.gggil%gggl
O North GA,Atlanta,orange U Glad, ,oranges ,Case, A
It I erent e Imlters North GA.Atlanta.orange u Glad.ozoo.Applgs,case.2605.31260
North GA,Atlanta,orange U Glad,0300,Kiwi,Case,3317,43121
North GA,Atlanta,orange U Glad,0400,Bananas,Case,7411,81521
Nort't: GA.AVantaaorange U Glad.ogooéngsed Berries,cas&ggzgégsgos
m North GA,Blue Ridge,Mountain Fruit,0100,0ranges,Case, ‘ 1
® YOU COUId read data frO North GA,Blue Ridge,mountain Fruit,0200,Apples,Case,b426,83538
North GA,Blue Ridge,mountain Fruit,0300,Kiwi,Case,8035,112490
North GA,Blue Ridge,mountain Fruit,0400,8ananas,Case,5075,60900
North GA,Blue Ridge,mountain Fruit,0500,Mixed serries,Case,3064,36768
North GA,Clarkesville,Fruit pirect,0100,0ranges,case,686,9604
Sprea S eet North GA,Clarkesville,Fruit Direct,0200,apples,case,8203,82030
North GA,Clarkesville,Fruit Direct,0300,Kiwi,Case,3920,58800
North GA,Clarkesville,Fruit Direct,0400,Bananas,Case,8262,107406
N?ath GA,clarke(s,Z}'He,Fruit Directéoggo,uixed aerrie;ggse.é‘gﬂ.smlz
B Mid GA,Macon,Mi e Georgia Fruit,0100,0ranges,Case, . 71097
O lee a MS EXCE| Mid GA,Macon,Middle Georgia Fruit.ozoo.App’lgs.case.1126.15764

£



https://github.com/hbchoi/datascience
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read.csv

e Function to read csv files

bmi_clean <- read.csv(file = 'bmi clean.csv', header = TRUE)
File name First line contains header info?

Environment History Connections

L = ~* Import Dataset « 3’

} Global Environment «

Data
' bmi_clean 199 obs. of 3@ variables

Data are now loaded

Try header = FALSE and see what happens!
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read.csv

e Function to read csv files

= You can look through what is in the data by clicking the object in the

environment window

Country Y1980 Y1981 Y1982 ¥1983 Y1984 Y1985 Y1986 Y1987
1 Afghanistan 2148678 2146552 2145145 2143822 2142734 2141222 2140132  21.37679
2 Albania 2522533 2523881 2525636 25.2V176 2527901  25.28669 2529451 2530217
3 Algeria 2225703 2234745 2245047 2252105 2260633 2269501 2276979 226409
4 Andorra 2566652 2570868 2574681 2578250 2581874 2585236  25.89089 2593414
5 Angola 2094876 2094371 2093754 2093187 20935685  20.94857 2096030  20.98025
6 Antigua and Barbuda 2331424 2339054 2345883 2353735  23.63584 2373109 2383449 2593645
7 Argentina 2537913 2544851 2550242 2555644 2561271 2566593 2572364 2578529



Load data from web

uciCar <- read.csv('http://www.win-vector.com/dfiles/car.data.csv"’,
header = T)

buying maint doors persons lug_boot safety rating

1 | vhigh vhigh 2 2 small low unacc

2 | vhigh vhigh 2 2 small med unacc

3  vhigh vhigh 2 2 small high unacc

4 | vhigh vhigh 2 2 med low unacc

5 | vhigh vhigh 2 2 med med unacc

6 vhigh vhigh 2 2 med high unacc

7 vhigh vhigh 2 2 big low unacc

& vhigh vhigh 2 2 big med unacc

9  vhigh vhigh 2 2 big high unacc

10 | vhigh vhigh 2 4 small low unacc
11 | vhigh vhigh 2 4 small med unacc
12 | vhigh vhigh 2 4 small high unacc
13 | vhigh vhigh 2 4 med low unacc
14 | vhigh vhigh 2 4 med med unacc

Car evaluation dataset



EEES————_.
read.table

e Functions to read data in a free format

d <- read.table('http://archive.ics.uci.edu/ml/machine-learning-
databases/statlog/german/german.data’, stringsAsFactors = F, header

= F)
= head(d)

vl vZ2 v3 v4 v ve v/ vB v9 w10 vil w12 v13 v14 w15 vie v17 v1i8 v19 w20 v21
1 A1l 6 A34 A43 1169 A65 A7S5 4 A93 Al01 4 Al21 67 Al43 Al52 2 Al73 1 Al192 A201 1
2 Al2 48 A32 aA43 5951 a6l A73 2 A92 aAl01 2 Al121 22 Al43 al52 1 aAl73 1 A191 A201 2
3 Al4 12 A34 ad46 2096 a6l A74 2 A93 Al01 3 A121 49 Al43 AlS52 1 Al72 2 Al191 A201 1
4 aAll 42 A32 ad2 7882 A6l A74 2 A93 al03 4 al22 45 Al43 Al53 1 Al73 2 Al191 A201 1
5 A1l 24 A33 ad40 4870 a6l A73 3 A93 aAl01 4 al24 53 Al43 Al53 2 Al73 2 Al191 A201 2
6 Ald 36 A32 A46 9055 A65 A73 2 A93 Al01 4 aAl24 35 Al43 Al53 1 Al72 2 Al192 A201 1

» read.csv, read.table convert all text values into factors by default

= stringAsFactors option is to cancel that

» read.table function with sep option to specify the delimiters

= can be commal(,) tab(/t) or other thing

Try to read csv file with read.table function!



Exploring Raw Data



Exploring raw data

* First thing to do once data are acquired to analyze

1. Understand the structure of your data
2. Look at your data

3. Visualize your data

» Step further toward data cleaning
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Understanding the structure of your data

# Load the bmi data
bmi <- read.csv('bmi clean.csv')

# View 1its class

class(bmi)

## [1] "data.frame"

# View its dimensions

dim(bmi)

## [1] 199 30

Rows

Columns

# Look at column names
names (bmi)

H#
H#
H#
H#
H#

[1] "Country"

[8]
[15]
[22]
[29]

"Y1986"
"Y1993"
"Y2000"
"Y2007"

"Y1980"
"Y1987"
"Y1994"
"Y2001"
"Y2008"

"Y1981"
"Y1988"
"Y1995"
"Y2002"

"Y¥1982"
"Y1989"
"Y1996"
"Y2003"

"Y1983"
"Y1990"
"Y1997"
"Y2004"

"Y1984"
"Y1991"
"Y1998"
"Y2005"

"Y1985"
"Y1992"
"Y1999"
"Y2006"



R,

Understanding the structure of your data

str(bmi)

## 'data.frame': 199 obs. of 30 variables:
## $ Country: Factor w/ 199 levels "Afghanistan",..: 1234567 89 10 ...

## $ Y1980 : num 21.5 25.2 22.3 25.7 20.9 ...
## $ Y1981 : num 21.5 25.2 22.3 25.7 20.9 .
## $ Y1982 : num 21.5 25.3 22.4 25.7 20.9 .
## $ Y1983 : num 21.4 25.3 22.5 25.8 20.9 .
## $ Y1984 : num 21.4 25.3 22.6 25.8 20.9 .
## $ Y1985 : num 21.4 25.3 22.7 25.9 20.9 ...
## $ Y1986 : num 21.4 25.3 22.8 25.9 21 ...
## $ Y1987 : num 21.4 25.3 22.8 25.9 21 ...
## $ Y1988 : num 21.3 25.3 22.9 26 21 ...

## $ Y1989 : num 21.3 25.3 23 26 21.1 ...

## $ Y1990 : num 21.2 25.3 23 26.1 21.1 ...
## $ Y1991 : num 21.2 25.3 23.1 26.2 21.1 ...
## $ Y1992 : num 21.1 25.2 23.2 26.2 21.1 .
## $ Y1993 : num 21.1 25.2 23.3 26.3 21.1 .
## $ Y1994 : num 21 25.2 23.3 26.4 21.1 ...
## $ Y1995 : num 20.9 25.3 23.4 26.4 21.2 .
## $ Y1996 : num 20.9 25.3 23.5 26.5 21.2 .
## $ Y1997 : num 20.8 25.3 23.5 26.6 21.2 .
## $ Y1998 : num 20.8 25.4 23.6 26.7 21.3 .
## $ Y1999 : num 20.8 25.5 23.7 26.8 21.3 .
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Understanding the structure of your data

# Load dplyr
library(dplyr)

# View structure of Llunch, the dplyr way
glimpse(bmi)

## Observations: 199
## Variables: 30

## $ Country <fctr> Afghanistan, Albania, Algeria, Andorra, Angola, Antig...
## $ Y1980  <dbl> 21.48678, 25.22533, 22.25703, 25.66652, 20.94876, 23.3..
## $ Y1981  <dbl> 21.46552, 25.23981, 22.34745, 25.70868, 20.94371, 23.3..
## $ Y1982  <dbl> 21.45145, 25.25636, 22.43647, 25.74681, 20.93754, 23.4..
## $ Y1983  <dbl> 21.43822, 25.27176, 22.52105, 25.78250, 20.93187, 23.5..
## $ Y1984  <dbl> 21.42734, 25.27901, 22.60633, 25.81874, 20.93569, 23.6..
## $ Y1985  <dbl> 21.41222, 25.28669, 22.69501, 25.85236, 20.94857, 23.7..
## $ Y1986  <dbl> 21.40132, 25.29451, 22.76979, 25.89089, 20.96030, 23.8..
## $ Y1987 <dbl> 21.37679, 25.30217, 22.84096, 25.93414, 20.98025, 23.9..
## $ Y1988 <dbl> 21.34018, 25.30450, 22.90644, 25.98477, 21.01375, 24.0..
## $ Y1989  <dbl> 21.29845, 25.31944, 22.97931, 26.04450, 21.05269, 24.1..
## $ Y1990  <dbl> 21.24818, 25.32357, 23.04600, 26.10936, 21.09007, 24.2..
## $ Y1991 <dbl> 21.20269, 25.28452, 23.11333, 26.17912, 21.12136, 24.3..
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Understanding the structure of your data

# View a summary

summary (bmi)

Hit Country Y1980 Y1981 Y1982

## Afghanistan : 1  Min. :19.01  Min. :19.04  Min. :19.07
## Albania 1 1st Qu.:21.27 1st Qu.:21.31 1st Qu.:21.36
## Algeria 1 Median :23.31 Median :23.39 Median :23.46
## Andorra : 1 Mean :23.15 Mean :23.21  Mean :23.26
## Angola 1 3rd Qu.:24.82 3rd Qu.:24.89 3rd Qu.:24.94
## Antigua and Barbuda: 1  Max. :28.12  Max. :28.36  Max. :28.58
## (Other) :193

## Y1983 Y1984 Y1985 Y1986

## Min. :19.10  Min. :19.13 Min. :19.16  Min. :19.20

## 1st Qu.:21.42 1st Qu.:21.45 1st Qu.:21.47 1st Qu.:21.49
## Median :23.57 Median :23.64 Median :23.73 Median :23.82
## Mean :23.32 Mean :23.37 Mean :23.42 Mean :23.48
## 3rd Qu.:25.02 3rd Qu.:25.06 3rd Qu.:25.11 3rd Qu.:25.20
## Max. :28.82 Max. :29.05 Max. :29.28 Max. :29.52
HH
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Understanding the structure of your data

class() : Class of data object

dim() : Dimensions of data

names() : Column names

str() : Preview of data with helpful details

glimpse() : Better version of str() from dplyr

summary() : Summary of data
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Looking at your data

# View the top

head(bmi)
##t Country Y1980 Y1981 Y1982 Y1983 Y1984
##t Afghanistan 21.48678 21.46552 21.45145 21.43822 21.42734

1
#H 2 Albania 25.22533 25.23981 25.25636 25.27176 25.27901
## 3 Algeria 22.25703 22.34745 22.43647 22.52105 22.60633
## 4 Andorra 25.66652 25.70868 25.74681 25.78250 25.81874
## 5 Angola 20.94876 20.94371 20.93754 20.93187 20.93569
## 6 Antigua and Barbuda 23.31424 23.39054 23.45883 23.53735 23.63584

# View the top 16 records
head(bmi, n = 10)

Easis Country Y1980 Y1981 Y1982 Y1983 Y1984
##t 1 Afghanistan 21.48678 21.46552 21.45145 21.43822 21.42734
H#t 2 Albania 25.22533 25.23981 25.25636 25.27176 25.27901
## 3 Algeria 22.25703 22.34745 22.43647 22.52105 22.60633
##t 4 Andorra 25.66652 25.70868 25.74681 25.78250 25.81874
## 5 Angola 20.94876 20.94371 20.93754 20.93187 20.93569
## 6 Antigua and Barbuda 23.31424 23.39054 23.45883 23.53735 23.63584
et 7 Argentina 25.37913 25.44951 25.50242 25.55644 25.61271
H## 8 Armenia 23.82469 23.86401 23.91023 23.95649 24.00181
## 9 Australia 24.92729 25.00216 25.07660 25.14938 25.22894
## 10 Austria 24.84097 24.88110 24.93482 24.98118 25.02208



R,

Looking at your data

# View the bottom

tail(bmi)

## Country Y1980 Y1981 Y1982 Y1983 Y1984
## 194 Venezuela 24.58052 24.69666 24.80082 24.89208 24.98440
## 195 Vietnam 19.01394 19.03902 19.06804 19.09675 19.13046
## 196 West Bank and Gaza 24.31624 24.40192 24.48713 24.57107 24.65582
## 197 Yemen, Rep. 22.90384 22.96813 23.02669 23.07279 23.12566
## 198 Zambia 19.66295 19.69512 19.72538 19.75420 19.78070

## 199 Zimbabwe 21.46989 21.48867 21.50738 21.52936 21.53383



A
Visualizing your data

# View histogram
hist(bmi$Y1980)

Histogram of bmi$Y1980

40

Freguency
20

10

bmi$Y1980
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Visualizing your data

# View plot of two variables
plot(x = bmi$Y1980, y= bmi$Y2008)

32
|

bmi$Y 2008
28

24

20
|

bmi$Y1980
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* Looking at your data
= head() - View top of dataset
= tail() - View bolom of dataset

= print() - View entire dataset (not recommended!)

* Visualizing your data

= hist() - View histogram of a single variable

= plot() - View plot of two variables



Data Cleaning
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A look at some dirty data

> head(weather)
X year month measure X1 X2 X3 X4 X5 X6 X7 X8 X9 ...

11 2014 12 Max.TemperatureF 64 42 51 43 42 45 38 29 49 ...
2 2 2014 12 Mean.TemperatureF 52 38 44 37 34 42 30 24 39 ...
3 3 2014 12 Min.TemperatureF 39 33 37 30 26 38 21 18 29 ...
4 4 2014 12 Max.Dew.PointF 46 40 49 24 37 45 36 28 49 ...
55 2014 12 MeanDew.PointF 40 27 42 21 25 40 20 16 41 ...
6 6 2014 12 Min.DewpointF 26 17 24 13 12 36 -3 3 28 ...

> tail(weather)

X year month measure X1 X2 X3 x4 ...
281 281 2015 12 Mean.Wind.SpeedMPH 6 <NA> <NA> <NA>
282 282 2015 12 Max.Gust.SpeedMPH 17 <NA> <NA> <NA>
283 283 2015 12 PrecipitationIn 0.14 <NA> <NA> <NA>

284 284 2015 12 CloudCover 7 <NA> <NA> <NA>
285 285 2015 12 Events Rain <NA> <NA> <NA>
286 286 2015 12 WindDirDegrees 109 <NA> <NA> <NA>

We need to get this thing ready for analysis!
“Data Cleaning”



Why cleaning data?

Data
Acquisition

4

Feedback & Data
Improvement Cleaning

‘ Data Analysis

5

Reporting




Why cleaning data?

What data scientists spend the most time doing

® Building training sets: 3%
® (leaning and organizing data: 60%
® (Collecting data sets; 19%
Mining data for patterns: 9%
® Refining algorithms: 4%

® Other: 5%

What's the least enjoyable part of data science?

® Building training sets: 10%
® (leaning and organizing data: 57%
® (Collecting data sets: 21%
Mining data for patterns: 3%
® Refining algorithms: 4%

® Other: 5%

https://whatsthebigdata.com/2016/05/01/data-scientists-spend-most-of-their-time-cleaning-data/



Tidying data
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Principles of tidy data

name age eye_color height
Jake 34 Other 6'1" Observation
Alice 55 Blue 5'9"
Tim 76 Brown 5'7"
Denise 19 Other 51"

Variable or Attribute

« A dataset is a collection of values
» Each value belongs to a variable and an observation

» Each observation forms a row, each variable forms a column, and each type of observational
unit forms a table

1. Observations as rows
2. Variables as columns
3. One type of observational unit per table
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Some Dirty Data

name age brown blue other height
Jake 34 0 0 1 6'1"
Alice 55 0 1 0 5'9"
Tim 76 1 0 o] 57"
Denise 19 0 0 1 51" .

* “brown”, “blue”, and “other” are supposed to be values

for a variable eye color
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Commoen symptoems
of messy dafa
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Column headers are values,
not variable names

name age | brown blue other height
Jake 34 0 o 1 6'1"
Alice 55 o 1 o 59"
Tim 76 1 o 0 57"
Denise 19 0 0 1 51"
v
name age eye_color height
Jake 34 | Other | 6'1"
Alice 55 Blue 5'9"
Tim 76 Brown 5'7"
Denise 19 Other 51"
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Variables are stored In
both rows and columns

name measurement value
Jake n_dogs 1
Jake n_cats o]
Jake n_birds 1
Alice n_dogs 1
Alice n_cats 2
Alice n_birds o
I
name n_dogs n_cats n_birds
Jake 1 0 1

Alice 1 2 0
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Multiple variables are stored in one column

name sex_age eye_color height
Jake M.34 Other 6'1"
Alice F.55 Blue 5'9"
Tim M.76 Brown 5'7"
Denise F.19 Other 51"
'
name sex age eye_color height
Jake M 34 Other 6"1"
Alice F 55 Blue 5'9"
Tim M 76 Brown 5'7"
Denise F 19 Other 5'1"




. 1

Other common symptoms

* Asingle observational unit is stored in multiple tables

= Need to be joined (could use merge function)

* Multiple types of observational units are stored in the same

table
name age height pet_name | pet_type | pet_height
Jake 34 6"" Larry Dog 25" _W
Jake 34 6'1" Chirp Bird 3" -
Alice 55 5'9" Wally Dog 30"
Alice 55 5'9" Sugar Cat 10"
Alice 55 5'9" Spice Cat 12" Si=ns

Alice’s name, age, and height are duplicated 3x



ticyr package
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Gather columns into key-value pairs

library(tidyr)
wide df <- data.frame(col = c('X', 'Y"'), A = c(1,4), B = c(2,5), C = c(3,6))

# Look at wide df
wide df

HH# co

# Gather the columns of wide df gather(data, key, value, ..)
gather(wide_df, my_key, my val, -col)

data: a dataframe
##  col my _key my val

# 1 X A 1 key : bare name of new key column

## 2 Y A 4

## 3 X B 2 value: bare name of new value column
## 4 Y B 5

## 5 X C 3 ... bare names of columns to gather (or not)
## 6 Y C 6
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Spread key-value pairs into columns

long df <- gather(wide df, my key, my val, -col)

# Look at Llong df

Long_df spread(data, key, value)

##  col my_key my val

# 1 X A 1 data: adataframe

H# 2 Y A 4

## 3 X B 2 key : bare name of column containing keys

H#t 4 Y B 5

## 5 X C 3 value: bare name of column containing values
H# 6 Y C 6

# Spread the key-value pairs of long df
spread(long_df, my key, my_val)

H#it col ABC
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Separate columns

treatments <- data.frame(patient = rep(c('X', 'Y'),3) ,
treatment = rep(c('A', 'B'), each = 3),
year mo = rep(c('2010-10', '2012-08', '2014-12'), each = 2),
response = ¢(1,4,2,5,3,6))

# View the treatments data

treatment -
reatments separate(data, col, into)
HH# patient treatment year_mo response
#it 1 X A 2010-10 1 data: adataframe sep="-"
#it 2 Y A 2010-10 4
#i# 3 X A 2012-08 2 col: bare name of column to separate
#it 4 Y B 2012-08 5
S X 5 2014-12 > into: character vector of new column names
## 6 Y B 2014-12 6 .

# Separate year mo into two columns
separate(treatments, year_mo, c("year"”, "month"))

##  patient treatment year month response

##t 1 X A 2010 10 1
H# 2 Y A 2010 10 4
## 3 X A 2012 08 2
H#t 4 Y B 2012 08 5
## 5 X B 2014 12 3
H## 6 Y B 2014 12 6
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Unite columns

treatments2 <- separate(treatments, year mo, c("year", "month"))

# View treatments2 data

treatments2 unite(data, col, ..)

H#it patient treatment year month response

#E 1 X A 2010 10 1 data: adataframe sep="-"
## 2 Y A 2010 10 4

## 3 X A 2012 08 2 .

2 v 5 2019 o8 : col: bare name of new column
## 5 X B 2014 12 3 _
## 6 Y B 2014 12 6 «. . bare names of columns to unite

# Unite year and month to form year _mo column
unite(treatments2, year_mo, year, month)

H patient treatment year_mo response

#t 1 X A 2010_10 1
H##t 2 Y A 2010_10 4
## 3 X A 2012 _08 2
## 4 Y B 2012_08 5
## 5 X B 2014_12 3
## 6 Y B 2014_12 6

Try different sep option (by default sep =‘_’)
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Summary of key tidyr functions

gather() - Gather columns into key-value pairs

spread() - Spread key-value pairs into columns

separate() - Separate one column into multiple

unite() - Unite multiple columns into one
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Exercise 1

» Data in the “bmi_clean.csv” file represent average bmi of sample
population of each country measured in year for 1980 to 2008

» Columns named Y#### implies the year of the bmi values are
observed hence it is rather values of “year” variable than variable
names

» Let us practice gather and separate function to tidy the dataset
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bmi <- read.csv(file = 'bmi clean.csv', header = TRUE)

head(bmi)

#Hit Country Y1980 Y1981 Y1982 Y1983 Y1984
## 1 Afghanistan 21.48678 21.46552 21.45145 21.43822 21.42734
##t 2 Albania 25.22533 25.23981 25.25636 25.27176 25.27901
## 3 Algeria 22.25703 22.34745 22.43647 22.52105 22.60633
#H# 4 Andorra 25.66652 25.70868 25.74681 25.78250 25.81874
## 5 Angola 20.94876 20.94371 20.93754 20.93187 20.93569
## 6 Antigua and Barbuda 23.31424 23.39054 23.45883 23.53735 23.63584

bmi_long <- gather(bmi, <fill in this part>)

head(bmi_long)

it Country year bmi_val
## 1 Afghanistan Y1980 21.48678
## 2 Albania Y1980 25.22533
## 3 Algeria Y1980 22.25703
## 4 Andorra Y1980 25.66652
## 5 Angola Y1980 20.94876
## 6 Antigua and Barbuda Y1980 23.31424

bmi_wide <- spread(bmi_long, <fill in this part>)

head(bmi_wide)

H#it Country Y1980 Y1981 Y1982 Y1983 Y1984
##t 1 Afghanistan 21.48678 21.46552 21.45145 21.43822 21.42734
H## 2 Albania 25.22533 25.23981 25.25636 25.27176 25.27901
## 3 Algeria 22.25703 22.34745 22.43647 22.52105 22.60633
## 4 Andorra 25.66652 25.70868 25.74681 25.78250 25.81874
## 5 Angola 20.94876 20.94371 20.93754 20.93187 20.93569
## 6 Antigua and Barbuda 23.31424 23.39054 23.45883 23.53735 23.63584
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Exercise 2

» Load Data in the “bmi_cc.csv” file. The Country_ISO column of
bmi_cc has the name of each country as well its two-letter ISO
country code, separated by a forward slash.

1. Apply the separate() function to Separate Country_ISO into two
columns: Country and ISO

» Save the result to a new object called bmi_cc_clean

2. Apply the unite() function to bmi_cc_clean to Reunite the
Country and ISO columns into a single column called Country_ISO
using sep option of dash ( - )

« Save the result as bmi_cc2

See how two datasets bmi_cc and bmi_cc2 are different



bmi cc <- read.csv(file = 'bmi cc.csv', header = TRUE)

head(bmi_cc)

## Country_ISO year bmi_val
##t 1 Afghanistan/AF Y1980 21.48678
#it 2 Albania/AL Y1980 25.22533
## 3 Algeria/DZ Y1980 22.25703
#it 4 Andorra/AD Y1980 25.66652
## 5 Angola/AO Y1980 20.94876

## 6 Antigua and Barbuda/AG Y1980 23.31424

# Apply separate() to bmi_cc
bmi_cc_clean <- separate(bmi_cc, <fill in this part>)

# Print the head of the result
head(bmi_cc_clean)

H## Country ISO year bmi_val
#it 1 Afghanistan AF Y1980 21.48678
#it 2 Albania AL Y1980 25.22533
## 3 Algeria DZ Y1980 22.25703
## 4 Andorra AD Y1980 25.66652
## 5 Angola AO Y1980 20.94876

## 6 Antigua and Barbuda AG Y1980 23.31424

# Apply unite() to bmi_cc _clean
bmi_cc2 <- unite(bmi_cc_clean, <fill in this part>)

# View the head of the result
head(bmi_cc2)

## Country ISO year bmi_val
## Afghanistan-AF Y1980 21.48678
## Albania-AL Y1980 25.22533
## Algeria-DZ Y1980 22.25703

## Angola-AO Y1980 20.94876

1
2
3
##t 4 Andorra-AD Y1980 25.66652
5
## 6 Antigua and Barbuda-AG Y1980 23.31424
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